Measurement of triclosan in water using a magnetic particle enzyme immunoassay.
A sensitive magnetic particle-based immunoassay to determine triclosan [5-chloro-2-(2,4-dichlorophenoxy)phenol] in drinking water and wastewater was developed. Rabbit antiserum was produced by immunizing the rabbit with 6-[5-chloro-2-(2,4-dichlorophenoxy)phenoxy]hexanoic acid-keyhole limpet hemocyanin. Horseradish peroxidase was conjugated with 4-[3-bromo-4-(2,4-dibromophenoxy)phenoxy]butyric acid via N-hydroxysuccinimide (NHS) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC). The triclosan antibody was coupled to magnetic particles via the NHS/EDC reaction. The antibodies were able to recognize some structurally related polybrominated biphenyl ethers but did not recognize various common pollutants that were less similar to the hapten. The ELISA could detect triclosan in standard solution (25% methanol/H2O v/v) at 20 ppt and its metabolite, methyl-triclosan, at 15 ppt. Water samples from different treatment stages were prepared to contain 25% methanol and analyzed directly without any sample extraction or preconcentration. The results showed that recoveries were >80% and the % CV was <10%, demonstrating the assay was both accurate and precise. Application of the triclosan ELISA to water treatment plants showed that tap water at various purification stages had low concentrations of triclosan (<20 ppt) and required an increased sample size for appropriate detection and measurement. Application of ELISA to the wastewater treatment plants (WWTP) demonstrated high concentrations of triclosan (in general, >3000 ppt in water entering the WWTP) with the levels decreasing as the water proceeded through the processing plant (<500 ppt at outflow sewage). The ELISA measurement was shown to be equivalent to the more specific GC-MS analysis on a number of wastewater treatment samples with a high degree of correlation, with the exception of a few samples with very high triclosan concentrations (>5000 ppt). Measurement of methyl-triclosan (in WWTP) using GC-MS demonstrated the levels of this compound to be low. In summary, a rapid, sensitive, accurate, and precise magnetic particle-based immunoassay has been developed for triclosan analysis, which can serve as a cost-effective monitoring tool for various water samples.